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(54) OZONE WEATHER METER 




(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an 
ozone weather meter which achieves a checking 
for deterioration rubber, resin and fiber products 
and the like in an ozone gas by artificially 
producing an atmosphere of an ozone gas in view 
of the fact that the cracking of the rubber 
products is caused by a trace of ozone gas 
existing in the atmospheric air. 
SOLUTION: In this ozone weather meter used as 
ozone generator, a platinum plating 50 is applied 
on both surfaces of an ion exchange membrane 
15, which 15 is integrally grasped by a cathode 
plate 16 and an anode plate 19. Water is 
decomposed by a voltage applied to a cathode 
and an anode and an ozone gas generated on the 
anode plane 19 is diluted by air to produce an 
atmosphere of a required concentration of ozone. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is a thing about the ozone weather meter which examines the crack of rubber 
etc., and a degradation phenomenon in an ozone gas air current. Perform platinum plating 
to both the film surfaces of ion exchange membrane as an ozonator, and this field is 
contacted electrically at one side. The anode plate which carried out lead-dioxide plating 
to the porous titanium plate which puts the negative plate which carried out platinum 
plating on the porous titanium plate used as an electric supply plate, contacts electrically 
like other fields, and turns into an electric supply plate in piles Pinch ion exchange 
membrane with a negative plate and an anode plate, pile up the both sides in a box-like 
case, and it considers as one. Circulating through pure water in a box-like case in water 
supply opening and gas exhaust which carried out the pressure welding of a negative 
plate and the anode plate to ion exchange membrane with two or more cylindrical 
projections prepared in the box-like case inside, and were established in the both box-like 
case The ozone weather meter which electrolyzes water with the direct current voltage 
impressed to cathode and an anode plate, takes out the ozone gas which occurs on an 
anode plate from gas exhaust, dilutes this with air, carries out a supplied air to an ozone 
gas chamber, and is characterized by making a necessary ozone level ambient 
atmosphere. 

[Claim 2] Shunt the oxygen and ozone gas which occur on an anode plate with splitting 
equipment, and a part is diluted with the air and the mixer which were taken in through 
the air filter and the blower. By changing a splitting ratio using the splitting equipment 
which a supplied air is carried out to an ozone gas chamber from ozone gas-evolution 
tubing, and the other sections change ozone into oxygen through an ozone processor, and 
adjusts the inside of emission and a chamber to necessary concentration outside The 
ozone weather meter of claim 1 characterized by expanding an ozone density range. 
[Claim 3] The ozone weather meter of claim 1 characterized by controlling the 
electrolytic current of DC power supply by the ozone level automatic controller which 
displays and controls the ozone gas concentration in an ozone gas chamber, and carrying 
out control and detailed adjustment of an ozone level for an ozone yield. 
[Claim 4] The ozone weather meter of claim 1 characterized by holding pure-water 
temperature uniformly while circulating through the pure water within a box-like case 
with a pump and dividing gas and water through the vapor-liquid-separation machine in a 
circulatory system way, and a cooling system. 

[Claim 5] The ozone weather meter of claim 1 which oxidizes by the oxidation catalyst, 
uses as a steam the hvdrogen gas generated on a negative plate, and is characterized bv 



emitting to the open air. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] The ozone gas of the minute amount which exists in atmospheric 
air is the cause of crack initiation of rubber goods, and this invention generates ozone gas 
artificially, builds an ozone gas ambient atmosphere, begins rubber goods, and relates to 
the ozone weather meter which investigates the degradation phenomenon by ozone gas, 
such as plastics and textiles. 
[0002] 

[Description of the Prior Art] The approach of carrying out ozone gasification was 
conventionally taken [ oxygen / in air ] similarly by use or silent discharge in the 
ultraviolet rays by the quartz mercury lamp generating ozone gas artificially, the 
approach of using the ultraviolet rays by the quartz mercury lamp — an ozone level — 0-2 
ppm the approach make it the low concentration of extent and according to silent 
discharge — 2 ppm the above high concentration is possible - but — silent discharge — 
others [ generation of gas / ozone ] further ~ NO and N02 etc: - there was a fault by 
which generating of nitrogen oxidation gas is accompanied. In order to obtain pure ozone 
gas, oxygen needed to be supplied to the silent discharge cylinder using the oxygen 
chemical cylinder, and ozone needed to be generated. This approach was accompanied by 
danger, such as a fire, by concentration not being fixed with flow rate change, and using a 
bomb. 
[0003] 

[Problem(s) to be Solved by the Invention] This invention electrolyzes water, in case 
oxygen and hydrogen gas are generated, oxygen gas is changed into ozone gas by the 
catalysis by the lead dioxide, ozone gas is generated, and it is an ozone weather meter as 
dilutes with air and it comes to send to a chamber so that it may become the necessary 
concentration which examines this, and an oxygen cylinder is unnecessary and enables 
the ozone trial of the large high-concentration range from the low concentration of pure 
ozone gas. 
[0004] 

[Means for Solving the Problem and its Function] In order to attain the above-mentioned 
purpose, platinum plating is performed to both the film surfaces of ion exchange 
membrane as an ozonator. Contact this field electrically at one side, and the negative 
plate which carried out platinum plating is put on the porous titanium plate used as an 
electric supply plate. The anode plate which carried out lead-dioxide plating to the porous 
titanium plate which contacts electrically like other fields and turns into an electric 
supply plate in piles Pinch ion exchange membrane with a negative plate and an anode 
plate, pile up the both sides in a box-like case, and it considers as one. The pressure 



welding of a negative plate and the anode plate is carried out to ion exchange membrane 
with two or more cylindrical projections prepared in the box-like case inside. Water is 
electrolyzed with the direct current voltage impressed to cathode and an anode plate 
while circulating through pure water in the box-like case in water supply opening and gas 
exhaust which were established in the both box-like case. It is based on the ozone 
weather meter which takes out the ozone gas which occurs on an anode plate from gas 
exhaust, dilutes this with air, carries out a supplied air to an ozone gas chamber, and is 
characterized by making a necessary ozone level ambient atmosphere. 
[0005] 

[Example] Drawing 1 is one example of the ozone weather meter of this invention. The 
ozone gas chamber 1 is made from the ingredient which cannot decompose ozone gas 
easily. The circulation air course is formed in the outside of an inferior surface of tongue, 
a side face, or a tooth back, and air blows off from the air hole of a large number opened 
in the bottom plate through the side-face air course 3 and the inferior-surface-of-tongue 
air course 2 with the circulation blower 6 connected by the exhaust port 4 and duct 5 of 
the center of head lining. To the ozone gas chamber 1 Return, A part of the ozone gas 
escapes from the exhaust pipe 7 of a side attachment wall, and is emitted to the open air 
through a flowmeter 8 and the exhaust air treater 9, and prepares branching in a duct 5, 
attaches an air filter 10, and incorporates clarification air. 
[0006] There is a sample rack 1 1 in the center of the ozone gas chamber 1, and it 
examines by hanging a test piece 12. 

[0007] The ozone gas-evolution tubing 14 is formed all over the side-face air course 3 all 
over a heater 13 and the inferior-surface-of-tongue air course 2, and it has the structure of 
carrying out equalization of temperature and concentration during circulation of air, and 
if the location of a heater 13 and the ozone gas-evolution tubing 14 is among an air 
course, specification of a side face and an inferior surface of tongue will not be carried 
out. 

[0008] The ozonizer shows the fracture surface to drawing 1 by the approach by the 
water electrolysis using the ion exchange membrane 15 of a fluororesin system. 
[0009] Drawing 2 showed an example of the configuration of an ozonizer, thin platinum 
plating is performed, to porous titanium, the cathode electric supply plate 16 which 
carried out platinum plating lapped, both sides of an ion exchange membrane 15 are 
covered in the field of one of these, and the box-like case 18 has covered this through 
packing 17 further. 

[0010] The anode plate electric supply plate 19 which carried out lead-dioxide plating 
processing to the porous titanium plate lapped with other platinum plating sides of an ion 
exchange membrane 15, it has covered, and the box-like case 21 has covered this through 
packing 20 further. 

[001 1] It works so that this projection may push the cathode electric supply plate 16 and 
the anode plate electric supply plate 19 against the platinum plating side of ion exchange 
membrane 15, when two or more cylindrical projections 22 stand inside the case and a 
box-like case is piled up. It is easy to pass along a current, and seal processing is made 
and he is trying for electric contact of the cathode electric supply plate 16, the anode plate 
electric supply plate 19, and ion exchange membrane 15 to become good, and, as for the 
doubling part of the box-like cases 18 and 21, for there to be no leak further. 
[0012] To the cathode electric supply plate 16 and the anode plate electric supply plate 



19, lead wire 23 and 24 penetrates the box-like cases 18 and 21, respectively, and it is 
pulled out outside, and connects with the (-) pole of DC power supply 25 shown in 
drawing 1 , and the (+) pole, respectively, and the following reaction formula (1), (2), and 
(3) arise in an anode plate and cathode. 
2H20 -> 02+4H++4e- .... (1) 
3H20 -> 03+6H++6e- .... (2) 
10H++10e--> 5H2.... (3) 

Although (1) type is a reaction which oxygen generally generates in water electrolysis in 
an anode plate However, if lead-dioxide plating is performed to the anode plate, will 
combine immediately with the oxygen molecule 02 the oxygen atom [O] generated with 
the moisture solution in the catalysis, and (2) types which become ozone 03 will be 
materialized. Hydrogen ion H+ generated by (1) and (2) formulas It moves in the inside 
of ion exchange membrane, and arrives at cathode, a charge is got, and it becomes 
hydrogen gas. 

[0013] When (3) types are materialized in cathode, with the electrode using the beta mold 
Pb02, they are 20 A/dm2. About 6% of ozone level generating was checked. 
[0014] In drawing 1 , ozone gas + oxygen gas (ozone gas is called hereafter.) and 
hydrogen gas 39 come out from the upper part of the box-like cases 18 and 21, and the 
gas exhaust pipes 26 and 27, go into each vapor-liquid-separation machine 28 and 29, and 
carry out splitting allocation of the ozone gas 30 at the flow rate which should carry out 
decomposition processing with the quantity of gas flow which should be sent to the 
chamber which was led to splitting equipment 32 and suited the necessary ozone level in 
the ozone gas chamber 1 here, and the ozone processor 33. 

[0015] Namely, set it as the flow rate distributed to the flowmeter A34 and the flowmeter 
B35, and the ozone gas which passed the flowmeter A34 goes into a mixer 36. Dilution 
mixing is carried out with the fresh air attracted with the blower 38 through the air filter 
37 here, and it is emitted in the ozone gas chamber 1 from the ozone emission tubing 14, 
and the ozone gas which passed the flowmeter B35 passes the ozone processor 33, is 
changed into oxygen from ozone, and is emitted to the open air. 
[0016] On the other hand, the hydrogen gas 39 included in the vapor-liquid-separation 
machine 28 emits an oxidation catalyst 40 outside as a steam 41 by the intervening 
chemical reaction. 

[0017] The heat generated with electrolysis by sucking up the water which collects on the 
pars basilaris ossis occipitalis of the vapor-liquid-separation machines 28 and 29 with 
pumps 42 and 43, and returning it to the water supply openings 46 and 47 of a box-like 
case pars basilaris ossis occipitalis through condensators 44 and 45 Although it is emitted 
outside and the equipment of a condensator is not shown in drawing with condensators 44 
and 45, although a water cooling type and air cooling can be considered, generally many 
air cooling of fan cooling is used, and this is carried [ both ] out a hydrogen gas and 
ozone gas side. 

[0018] The current of DC power supply 25 of electrolysis is controlled by the ozone level 
automatic controller 48. The ozone gas in a chamber is incorporated to the ozone level 
automatic controller 48 from the ozone extraction opening 49 prepared in the ozone gas 
chamber 1. The method which controls a current value so that the value is in agreement 
with the set point, while measuring ozone gas concentration, Namely, to the set point, 
when the measured value is low, increase a current, make electrolysis prosperous and the 



yield of ozone gas is increased. Conversely, by reducing a current, reducing electrolysis 
and reducing the yield of ozone gas, when the value measured to the set point is high, it 
adjusts so that ****** and the ozone level in a chamber may be made in agreement with 
the set point in the set point. 

[0019] In the case of the ozone gas obtained by the ozone gas obtained by electrolyzing 
water being pure, and carrying out silent discharge of the air by one side, it is NO 
generated in order that the nitrogen gas in air may oxidize, and N02. Although it had 
been influenced [ of nitrogen oxides ] other than the effect by pure ozone gas since it was 
mixing, the deterioration test by pure ozone gas became possible by this invention here. 
[0020] 

[Effect of the Invention] According to this invention, the pure high-concentration ozone 
gas trial was attained without using a high-pressure-oxygen bomb etc. A feedwater is 
good at pure water because of ion-exchange-membrane use, and even if it faces water 
electrolysis, since it is not necessary to use dangerous electrolyte water solutions, such as 
a sulfuric acid, caustic alkali of sodium, and caustic potash, it is very safe. Since the gas 
exhausted, i.e., hydrogen gas, changed ozone gas into gas safe as oxygen gas as water and 
it was emitted to the open air, it became a very clean and safe testing machine. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram of the ozone weather meter possessing the ozonizer 
which carried out this invention. 

[Drawing 2] The block diagram of the ozonizer used for the equipment of drawing 1 . 
[Description of Notations] 

1 Ozone Gas Chamber 

2 Inferior-Surface-of-Tongue Air Course 

3 Side-Face Air Course 

4 Exhaust Port 

5 Duct 

6 Circulation Blower 

7 Exhaust Pipe 

8 Flowmeter 

9 Exhaust Air Treater 

10 Air Filter 

1 1 Sample Rack 

12 Test Piece 

13 Heater 

14 Ozone Gas-Evolution Tubing 

15 Ion Exchange Membrane 



1 6 Cathode Electric Supply Plate 

17 Packing 

18 Box-like Case 

19 Anode Plate Electric Supply Plate 

20 Packing 

21 Box-like Case 

22 Cylindrical Projection 

23 Lead Wire 

24 Lead Wire 

25 DC Power Supply 

26 Gas Exhaust Pipe 

27 Gas Exhaust Pipe 

28 Vapor-Liquid-Separation Machine 

29 Vapor-Liquid-Separation Machine 

30 Ozone Gas 

31 Water 

32 Splitting Equipment 

33 Ozone Processor 

34 Flowmeter A 

35 Flowmeter B 

36 Mixer 

37 Air Filter 

38 Blower 

39 Hydrogen Gas 

40 Oxidation Catalyst 

41 Steam 

42 Pump 

43 Pump 

44 Condensator 

45 Condensator 

46 Water Supply Opening 

47 Water Supply Opening 

48 Ozone Level Automatic Controller 

49 Ozone Extraction Opening 

50 Platinum Plating 
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[Drawing 2] 



[Drawing 1] 
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BASIC -ABSTRACT: 

The ozone weather meter tests cracks and deterioration of rubber in an ozone gas draft. An ozone 
generator comprises: (a) an ion exchange membrane, in which platinum plating is applied to both 
the surfaces of the membrane ; (b) a cathode plate superimposed on one surface of the membrane , 
electrically connected to the membrane, and formed by applying platinum plating to a porous 
titanium plate serving as a current -feeding plate; and (c) an anode plate superimposed on the 
other surface of the membrane . The anode plate is electrically connected to the membrane and is 
formed by applying lead peroxide plating to a porous titanium plate serving as a current -feeding 
plate. The ion exchange membrane is sandwiched between the cathode plate and the anode plate. Both 
sides are superimposed by means of a box-like case for integration . Cylindrical projections 
provided on the inner surface of the case abut the cathode plate and the anode plate to the 
membrane . Electrolysis is applied to water by means of a DC voltage applied to the anode and the 
plate with pure water circulated in the case through a feed water port and a gas exhaust port 
provided in the case. Ozone gas generated on the anode is removed from the gas exhaust port. The 
ozone gas is diluted by means of air to feed the ozone gas to an ozone gas tester to evolve an 
atmosphere of required ozone concentration. 

USE - Used in inspecting deterioration and cracks caused by ozone gas in e.g. rubber products, 
plastic products, and fibre products. 

ADVANTAGE - The ozone weather meter enables a pure, high-concentration ozone gas test to be 
carried out without using a high-pressure oxygen cylinder, and accepts pure water in water 
electrolysis, using no hazardous aqueous electrolyte solution, e.g. sulphuric acid, caustic soda 
or caustic potassium. Hydrogen and ozone are released as water and oxygen respectively. 
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*mizx mmt^/viixizxhmtmw 

[0020] 

**^T«f^lS^^y ^^KIWfl«ri8i: «r-> 
fe. *R«4MI«cRLTt, -f*>3!S«IRffiffl^^t 

feK=3rm»®*?S?ffi$-^ a <fi}Rfc sfirV ^)TS»TK^T 
**. RR3*i«tfx. flP^>. *R^i*tLT. 

[HROflfJU^riPfl] 

[013 *IWH*JtttLfc*yv»*RfcRR Late**/ 



(4) 

5 



[@2] m i const^ vz*Y>mL®?>m&m. 
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1 *WtfXW>Wk 


27 




2 


28 




3 {IBM 


29 




4 jft^P 


3 0 




5 :f?h 


3 1 






3 2 




7 #m*g 


33 




8 ssan- 


10 3 4 






3 5 


SEMftB 




36 




1 1 Ifi^ 


3 7 




1 2 MIUt- 


38 




1 3 t-? 


39 




1 4 ^-yy^xjfctti^ 


4 0 




15 4*>3&m 


4 1 




i6 


4 2 


tfyr 


17 ^--y^y 


43 


jtfyr 


is mwfr-x 


20 44 




l 9 ^ffi&mfe 


4 5 




20 


46 




2 1 


47 




22 n&tt^mm 


48 




23 y-p» 


49 




24 v-m 


50 
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JlOK»rlSiaMB5Ta4#14-9 XtfliC 



